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AB3TRACTZ

It was planned to exoam±Zue whethei- the emwrly serum of aniuiLUs
jaimn~i~sd with Western equine eia.phalitis (WIM), Japanse @a**-
phaLitiz (J3E) and vaoointia virus"e contained oovplamnt-rvqulring
noutri3.±sinS (CPRi) antibody.y A prerequi~site to thin aqgperiment
a" to oatacbliah a simnple neutraliz~ation teat procedure wki~oh
tiould titrate anti.body titers of many sorum samp103 at. me tiav..
Umeda et, alos agar Qover rniip tachnique used for berpes viram
antrelisation was applieg to WrIE and JL viruses. Sken neoatlos
mixtures were plfuoed at 4 C ovorniaht and then at 37 C for 3 hoars
before iioculatioii to cella, a clear endpoint eould be obtained.
With vacciraa vir'u, this cathod is niot yet applioSmblo th
use of the above methodt sera of gui~nea pigs iunised with WIM
viruAs were subjectedt to neatralizrttion t-satO m the presence and
&baenc-s of 10 unitzi complamont', "id ~. rue isho-= that the CRP
antibcdy appear'ed -.u the -2nd Week ae,1L%- An exact esrtimation of
t-he fLý-at detvcc~a~lc time of th~ic cft.-uo~iy ins boing studied now.
It seems that the zpp~earunce of' tho CM1 antibody precedes that
of H! cmdh CP antibo~l-,3c In the csaaes of JE and vaccinia virus..,
pr.2.42ixw_,y i(Jstf3 ucitfl rabbits clearly ahowed that the CRN Anti-
bodiet a~ppeared In early ser'ums-, and detaitled teats are being

done at prasont to derermino -the exaut time of its appears=*e &Ad

th zIceia eueoCteCNatbde hrb b~nd
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Introduction

In the aez'oagnosis of virus disease, it has besin a.
9cw praqijv. to manue neUtralsiziZ, OolemeAW+-fj,!!4.g or
buawalutization-inhblttuag antibody in the ecaato an owaaleso-
ant strun samples to detect a titer rise betwseen the paired
sr .aMplesc Thin prooedure in *special~ly necoseeemy for
a~udao diseases, because noxual healthy persowm ey peasesa
a certain level of antibody obon. no apeo~ia disease miajfeet&-
ties is takine p3.acoe nwaef owe, r'esult of the sad a mod a
of virus dine.... in obtained, in mest oaes", =L4. afte; an
advanced Stage of infection or after death of the patient, At-
tempts to give, an early diapaein by other sethodev ,eg, 71fl2
Isolation or fluorescent antibody staining of biqpsied tiseme
or cells coll.ected from urine, have not satisfi ed sliniiianso
since those procedures either require much tim. and special eldi
or a~re bothered by nanspecific reactions.,

In the mamntime, we foamd an intereating fact pertaining
to the nature of the early antibody when studying tbe, inme
response of rabbits apiret herpeosminplex virus, ?~Naflyt, whea
rabbits were infected or iinawised with herpeo virus,, there
appeared early neutraliting antibody which ocimld be detected
only in the presence of a sufficient oncentration of *NplMI.
sent,, whereas the late antibody did not require any oulmn

Sits detection (1020,3) ft"i m also thoecane with , ne
Pigs iWzniae4 with herpe" virus Me) Then, sews of bum
patients suspeated for herpes virua infectiam were emuned
with the result that the oNVoMplat.-wquiring neutrslusimg (CM)
antibody was detected invariAbly in the early *er=e of th .
who could be positively diagoose4 tF the *owsmtlaml(ssi
Prooedures, while no such antdbodY wasseemn in ser of ~Mr~
persoms, whether ot not persistentl? infected with herpes Virus
(4).

The above fact was of a great isportalwe frau the vjew..
point of 4iapmooisg becoe it moexzt that oly am emA Mpip.
takan at an early eta&e of infection w31*4 =uffle. to give
positivye diagnosis. It men also establisbed that the on1
antibody apiznst herpes virus ms specific. The Amt psobl.0
to be pursued wrn whether GoR antibody appears in otber virm
diseases, too. Rawls at al. (5) recently reported thAt bM
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antibody aginot rmbella vinis was enhanced by .ape~,but
In this cowe both the early and late antibodies wez' eabnhwued
equally. 1. Intended to ez~amina whether immutnimtioul with
We.tern equine, eopaits (WM), Jayanes. .ncepbalitis (Jz)
or vacoinia viru~s stimulates the production of CYN satibody,
aMq if so, ubethax doteation of such antibodies oam be a tool
for the early Mi~omwel of patientai

dý ,-t%1tuary wvftriment with the.. Virgse" Indicated that
in~ all, thee asuns the CMantibody apipeared in the early seru
of ImmiAsed azIlMR)A. For Confirmation of thoee re"Ita with
Amquivoosl rewsait a Inmp scale .rpexim-at men plumeod fhr

*a&h virs. Thu far, we bare determined (U) vt tochnique
of maetrn3±matice toot Is to be employed for .eich viras, eM
(01) uht anirni and wht iummianln process are mutable, for
detection of the CM antibody of each vi*

SICTICH 1.1

Neutra~lizat ion Teat Prooedure

In the, plaumed exeimmnt.ej it in expected to easae a
arge nvber of se nowles obtained free immsiued aminls

in the Presence .r sea of a fime t " hi kind of ~enpf.
most requires a "Mlitlowtiai of the M utallmation test pro-
osdure, beoouse tbL VAIDinaw 50 % Plaqii redustiom test Moeds
Much material ain time and Labor for ermformance. XtrL1.d-
bted ot alo (6) worked out the aWr cover slip (A08) mt3w ftr
herpe simplex Virus, in which virde-serm Li~tumt wae no
vialt~d to sonsm wAse oover sLips nod" of overlay meim n
415point. wre" dstermined bF readiug plaque patter..p~rn
at theib ultc spots, taktne neptive or few scattered
plaques an positive nmutrnlization whe the oontrol, spot hm
OOAf1Uaflt ploque.. Mmvtapa of this method wore that ow

.oslyer dish wam eniough to titrate each ssrm saalel cad

(2)s M Terfore, it mw att be to see wbftosr thiscsa
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I, 'AT, .•irus, Whmn the above-etated ACS neutralization
test w&s appliud to WE virus,, howeverv, first tests failed to
demonstvate vlear endpoints, because Airu&-e-rum mixtures
conýained camparatively high levels of unneutralized viruss
orpecciLly in the neighborhood of the endpoint dilution of
antiseram,, and consequently inoculation of the mixtures under
AC:3 did not result in a clear pattern discriminable from aon-
trýc, It waz attempted. thereforeý to lower -the levels of
unneutralized v'rius in order to make feasible the application
of this simple test to WE1, virus8.

a,, Materials and meothodo The following materials
and methods were employed.

(1) Viruso MoMillan strain of M"M virus was
serially passa~i 1•-'uh mouse brains and through chick
embryo fibroblasts (Cl?)o The CEF line sas clmed ones to
separate tho small plaque variant (7)0 Passaep iatri*s and
mthods we. detailed earlier (8), Virus dilutions were made
with physiological saline zontaining antibody-free calf serum
at 'qO %

(2) Antinerao Cuinoa pig antisera wer produned
by repeated intrapWRIEoneal inoculations of infected CEF cul'
ture fluids Pautivated with I : 3,,,000 betapropiolactone, and
heated at 56 C for 30 minutes before storing at - 20 C0  Dilu-
tion of serum was done using 0o001 M MgC12 ýalino buffered
with 0o0025 M Tia buffer at PH 7.8 (9).

(3) Plaxoc ins. The methods for propraftion
of CEP monolayers and plaque counting of WVE virus were the
same as those for rabiev virus stated elsewhere (8), ezoept
that the interval between the first and second (neutral red)
overlayings was 2 days,

(4) Amtrali bact. ao Serial dilutions of antia~ez
Were mIXed with a ;onS'nl Wý"Z* of virus obtained from infected
mouse brains; the vims suspension had been prepared with
buffered s coMaini-g 0o0 % bovine serum albumin and
kept at - ?0 C in glass aspou.os. After incubation of the
mixtures as indioated, surviving virus awoits were titrated,
using 3 monolayer d4shes per dLUtion.

(5) ACM test. rn this case, 90-m dish" were
used instead of the ob ry 0.-mm diabohq and 10 ml of a sell
inoculm had been sown to prepare monolayers. The overlay
sodium was solidified in metal bcxes to make a thicknes of
1o2 m, and a puznher urn applied to yunoh out AMO, disca of
14 sm in diameter. An ACS was soooped on a flat metal wpatilus
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and 0.002 ml of a vir a-!serum mixture was placed on it by
a platinum lcop. The spatulus was turned upside down over
a CEFl monolayer and the edfe of tho ACS was pushed with
forceps along the surface of the 8patulua so tbat it dropped
onto the cells gently without slid-inir on the --all surface.
Eight ACS's wvere used per dish, aenl8 ml of molten overl.ay
medium was added for fixing of the ACS~eo -Subsequent pro'-
cedu~r~s were the same as in the or6.inary plaque aomntin~go

bo Reuultso Tn the ACS tlechnicjue, only out loop-
ru- o± each v~iruZ-srum mixture is inoculated to cells and
therefore a -.omparatively high concntration of viruashobuld
be czeed in reaction tubes, Whether- this contributed to the
high levels of unneutralizable virtis in ';irua--eeruin mixtures
was examined. The anti'.4V serum mas diluted 'i 20 to
I : 2,560 ~in i-vo seriesg setting p:lai~n d~iluen'c control f~or
each aeries. Onie series recc-.~cd ccraa. =.ountc of W= -4ixas
so diluted, as to make the6 fin=l con~centration of vxuat in
the mixtuAres about 1 x 10 PFU (plaqueo-form~ng units) per ml,,
ubilo the other series 0 was given a 500.. fold dilution thereof,
After incubation at 3'7 C for one hour in a '.ai.rb th aoh
mixture was titrated for survivors,

TABLE

Nou tzv-azat ion of 2 different concentrat,..cnBs of WEE virus
by various concentrationa of antiserum

Initial 5urvivore L~og decrease of virus titer at dilution
virus in control

flU/mi PFU/ml 8OX 160x 320x 640x 1280x 256N~

I x e 6 64 x 105 1.76 1o36 0o99 0o5l~ 0.28 0,,19

2 X 110 1.2 x 103;462 1.~62 i.22 o.66 01,22 o,18

An can be seen in Table iv the two virun oonontraticns
left unrieutrtUizable virus at similar ratios with all serum
dil~utions tested0 The result from the lower virus cerise
indicated that the endpoint an datermined on the oozwentiomil
criterion of 50 % plaque rzeduction was i j 640, Whtcn the
serum diluent ww buffered differently w'ith Trim buffere from
PH 7o2 to 9.0, no difference =a observod in dwb abovo demo
reaponse warve, oz shown in Tvtbla 2,~



TABLE R

Effect of differenit pH upon. the doze reaponae of antiaerm

agalzat WEE virus

Survivors !.og decrease of vlrus titer at dil~tion
in control

Pro/ml 80% 160x .320x 640x 12B0x 256ft

7*2 ,3x 10 1.50 1,,32- 0-88 0.45 0-13 0-07
?.8 102 x 106  -o 119 o,85 0.29 0,13 0,08
8,4. i, x 06 1,48 1-29 0-,80 0-32 0405 00lO
9.0 101 x 106 1-58 1-38 0-76 0-31 0-17 0-005

In tb. next wrperiment, virus-serum mixtures wor owd. in
qumrveoa. am~ an initial virue goaonntration of about

1 2 10 PJWMl, and titration of surviving vrirus dam.
attor Use ftl@wift iiacbaties: (U) grae hou at 700 (11)

at yrd v",.iad t at 4 C &Md then me r bg a
__ OveiM~tt at 4 C and tbcn3 hour at 37?C.

"A ftlt Ludl2ostd in IWOl 3 dow thaat tba lawt oomiitiwi
remulted In a do"r dame reqm.om curve in tba mntberoo
OC the asym wadaint.

2Ma 3

m ot ~tltfSSt gOits isasbstimso oei
mlxkme. upOM the do.. wespi. cum

Zaouhtb~tm ISWMViigr I" deasam. of v'irus titeswat Gil.
OOMUtUMiIn 000trol
40*c Y7*c Fl/sa &u ivx~ 3z 64ft 1280x 256f

0 1rIb 1.5 xo0 1-34 1.-24. 0.73 0.22 0.17 0.13
3 9.8 x 105 1 -P!0 1.49 1.33 0.81 Oo26 0,C8

I ~ I*% 106 1.48A 1 40 0 80 0 48 0 0

3 1,12 x20 1.," 1.65~ 1.69 1.20 0.69 0.25



Bance this condition of reaction was adopted In the final
AC*S test Other factors lnfluencias the result of this test
were the virus dose and the plaque size. D Lscrimination of
patterns between zoxtrol (confluent plaques) and neutraliza,-
tion positive spots (neotive or few syattered plaques) ms
eeW when plaques were suffioiently small in sizeo the
optimal oanditiors were determined as follow; the initial
rr 1-monmentration (after siidng with serum) sbw3A be

a.5 aýIa PU an d the IncuLbation Of inocuilated. ishessol
be dam at 33 C fo • 0 hom before adding the utrml red
everlayo An exampie ef the test perfomed a•& h eami-
tics. Is shou in Fig. 1. It ma be seen that the eMpeint
th= deteormd as the ua am that obtained above by the
30 % plaque weduction mathodo

Fio" 1. An e*=ple of the ACS mvmairsluatim test
with in Vir"w.

2. 0 Rqp*Aienoe with JZ vires wer. the &-z
as with f- .Ithsmsth vr ml vadoe
tamesd 0. 1 % bovine spro albuitn In pla4" of mal ger 9 and
the intorval between the two onerlayn was 4 days, It w
determined -lhat tho initiml vcruw €onoon-tration in reastion
mixtures should be I x 10 Pn/ml, and the interval betwven

fi'"iit and se='n c rIrv.yar7t- of A-Ix ted dipr"
ThKd ,3 darrr dn o of~ tento,



Figuire 2o An c:.-miple of the ACS neutralization test
wi:th JE j•iruv•,

3o Vaccinia viruso The above ACS teat could not be
applied to vaccinia virus. because the unneutaliszable fraction
of this virus w"a too highs However, a recent report by
Wallis and Melnick (10) haB indicated that removal of viruz
aggregates by fiitration -ýould lower the unneutraiizable
frauti.on., We are now applying this result to the ACS teaft
with uaccý-nia viruao Our result has not yet come out.

SECTION III

The CP3'Y Antibody of WE Virun

I- Schedulc of eai riments, The materiels and methods
t'eo~:o e2~onl-ly ;he oarao as ntated muder Soetion IIM-parala
unloa o~h--'r;iadc specifi-ed hero°



a. mi~uniiation and bleeding 0 A number of guinea
pip. were exam=ned For nonspeciftc viru.z inhibitorev and
those which rshowed such inhi~bitors wero excluded 9wom the
experimento The rest v~ere immuniuzed with betapropiolaotone-
inactivated Wn, virus., which was piropaxed ae stated under
Section II-paraolae2c with weekly intervalsý each time giving
1.0 ml of virus intrapezritoneally per anirml, Jluat prior to
each immunizati~on, 3 a~nimals were selected randomly for blood...
ing, and their sera were pooledo inaotivatod and stored at

bo AbtoE~ton wth normil CEF colls0 Primary CEF
aultures in largoti Roxbott les were monodisporeed by treating
with 0.0 j[ % EDTA plus Mo5 % trypsin: thoroughly washed with
saline by centrifugation and "'esusponded irn the above test
sera. at a concentrati 8n of 101 cs2.ic per mL After one
hour'as tanding at 3? C.ý cach tube viza tr"-fcrred to an ice
box0 Next day.; the calls were separated by contriffugatitne
This absorption was repeated three times to remove anti-
oellular antibody,,

co Coaplcrento The szource of complement was normal
guinea pig serum. Since some suinea pigs possemeed 4*at-
labile nonspecific virus inhibitorsý ouch sera were omitted
after preliminary teatu0 Complement, ae well sa antieerumf,
was diluted with pH M, Trias buffered caline (Soction I1-pexa,
ia.2)o Determination of camplement units wvas detailed earli~er

(2)0S

d. A neutralization test0 Thia has bein described
in detail uno e rcdn e~= In the pr~ee~nt
emperimenta, 0,2 ml1 of serially diluted serum was kopt in an
ice bath,) then given 001 ml of 3omplement representing 10

12*alytc uits~ !g finally added with 0OA ml of virus
representing 1. X 1O PYU/M1'0 ~o that the f'inal cornentration
of virus therein was 2,,5 x 109 P-J/ml. Cac'trol nrvr.ies r~oeived
diluent only in place of complement. Other d~t&:,A'jd of the
procedure are to be referred to the preceding *in

2a Results.. The first experiment yielded the resu2lt
tabulated n ýTable 4. For each serum, the t..t wa done
in duplicate o and the titers obtained ar* all rocord1ed in
the table. It mayr be obvious that the 2-week serum vas
enhanced by complement to a mnarkced extent, in a rihsarp can-
trant to late serum samples which could not be enhanoed by
Complement so much.

'lest Avail~b~ C1y



TauiL 4

)uplicatle AS' neutralization Itoocts of anti-W= guiinea
pig crvor lin the presence and. absence of comploment

7.i I o .ft C:r T it1e0r Titer

fis muir.-o 17i~thOUt C' with C I

0 0,t 0, 01 0,t

2 40, 160, 2,.56o,, 5,iao,
4 16ot 1,P280, 1,2W0, 1,280,
6 2156ý, 21f5605 io.24o, 10,2*4,

81$280o, 1180 5,120,ý 50120,

(': ~wo~2.olf endroint. diluti.on)

The CflN Antibody of JE Virus

Thecx~rL nt~with J?, viruns met come diý'ficnlties
whi~ch did1 no-k' wo-ocr in tho caxse of V.ME vii'tw. Yn the first
p~zco l Guinea pigo ,-a well a~s rabbitr, pure!hnad hero were
moet2y , wry likely to hav-e been bitten by miosquitoes during
theŽ preceainG year, vaidd therefore proliminary screeniý
for aait-ibodiy often showed tho~ re;nao r-x-tn
rant ibodye 7.v on when tlhei'o ang &tibod~yj Ym
vie-re not ceirtain that those oanrxinah had aot been inlfocted
by J:.: v.ru~'i previously by i.mosquito bitc, c~nd as a~ conooquonce

.. t dU~'tltto dotr bi o ctbcr the 1:.nmu~ne rouponi3o
&ttidiecd.v of k;ho por.Avary or ceconda.ry na.ture* LIt the
sccontl pTh-cc. ~id.nor'. pio soruln to be u3od asi complemient
Veryrr~t~ conltai.ncd spoc:Lfic antibodyb Hence, it waa
nococcary Lo bleed young aminca pigc barn curing %riter to
obtain utsablc coi~iplcnionte



To overcome thece difficultios, we postponod the immun-
ization of anixmals until this early sumner, bl which time a
careful preliminary test for pro-ex .cting antibody was done
with a nwuber of rabbits and ruinca pigs. The imm•mlzation
process me so scheduled that it could be finished before
aosquitoes harboring JE virus appear in this district, The
inunoigen used was live and botaloropiolac.i~ono-inactiva.ted JE
virus obtained from infected mouse brainso The result bas
not yet come out0

SECTION V

The CMI Antibody of Vaccinia Virus

Sic s as stated above. tho simple ACS test could not
be used in the case of vaccinia virus, the 50 % plaque roduc-
tion neutral'zv.t-.on test wmas per.Lormeor vri.th sera of rabbitv,,
whi~ch were imniun-Jad with live vcaccini.a virus (Deiren I strain,
HeLa coll-adapted) first by intrlade.wrn.1 ý.jections and1 later
by an intravenous booster in"ectioan

lo Schedule of experiment, )W.bbits which showed no
pre-existing antibody were given HoLa grown vacoinia qirus
intradermally at 8 4pots, each with 0A ml. of virus a-spennion
containing 3o2 x 10 PFU/mlo (P.U Vwas determined in CýU eells o )
The plaque ccuntLing of this virus was done in the ese. mannex-
as that for horpes virus previously established (V) Ten
weeks later., a second injection of the virus was done oinbr-
ve~ausly giving O0'T ml of a virtix suspension containiag 3*2 X

0Cr' PFi/ml. Sera obtained at lo 3s 6 and 12 weeks followins
the first imiunization vrere exami.ned for neutralizing anti-
body0  Reaction mixtures were prepared as stated i3 Section
III-paraold, and after one hour's incubation at 3rC inoculated
to 3 CEY monolo;yers per mixture.

2o Result0  Result of this experiment is recordel in
Table 5o =t can be seen that up to the 6th week a certain
grade of enhanccmont of antibody titer by complement mas *e"no
Detailed examination of these sera is now under wayo

SACopy



TABLE 5

Plaque reduction neutraliztin test with anti-vaosenia
rabbit sera in the presenoe and absence of coo"sueft

Time after Averag* plaque number at serum dilution
t h e f i r s t C 9 -.. - .--

m=WliMUt 5x 40x 320M %x2 g ao4&)
weeks

0 72 57
+ 26 3

I 60 66 68 88
+ Z? 28 37 39 25

3 .- 21 29 56 ?7
+ '13 24 35

6 t 3 58 71 61
+ 13 28

12 - 5 19 32 60
+ 12 26

Dfiaussion

Ever since we established that the dwtection of O=
antibody a ainat herpes simplex virus could aerve for the
early diagnosis of diseases camed by this virus, several
other workers have teoted whether this its also th ao"
with other viral infections° Rawls and Me1nick 05) indi-
cated, that in the came of rubella virus infections both
the early and late sera are equally enhanced by -- 9,
therefore the detection of CMN antibody did not serve
for an early di±anosm. Nishimura et al& (12) immiad
rabbits with vacoinia virus and fourn that speaAU 00
antibo4 appeared dwring an early stage of i m-'getlem_
He emphasized that this new method could be a good tool
for an early aesodiagnosis of variola patienteo

*11



With JZ viras, results of several workers are somewhat
o0sf using., Firsts Prince and Eashisoto 013) delseribed that
no enhancement of neutralizi.ng antibody titer by cmlmn

eA seen iL the case of sera of rabbits iummnima4 with A3
virus. Later, iwasaki (04) demonstrated that IgK in the
early aer~m of rabbits lasunirzed with JE virus coathined
comp2.exent-potentiatable antibody, which me largely
nomapecific and reactable with calluler (PS-Y celia) untisent
Finally,s Ozaki (15) indicated that both the early and late
sers of inunuized rabbits wre" stronaly enhaziood %y comple-
maent Theme disoreponcian seem to bave 3temmed from the
different antigens used for 1-ununi~a ion and different celns
vzed in the rmutralit~aticn test ptocodure.

It ia neceasarys in genera~ls to use di~fereut sourass of
viruas for imtmnii-zng antigen and for -1n vitr~o test, beealse,
otherwise an vxtigon~-antibody esyevem other than thes virus-.
antivirus may ca~ww r.eact16ion in the in vitro test and fix
complement. Therefore, in such a cases a false negative
result will be given when oomplement-paotentiable reaction
exists. Secondly, if the antimerum contains anti-collular
antibodY (16, 17, 18) and the plaque reduction test in don*
in the cells which are aubject to its influence, anLother
false result might confuse the result. To avoid those
confusions, we adopted systems in which no consideration on
those factors are neoessaxy,, Namely, for WEE virus, 0;i4ea
Pigs were iminunid with CEF-gown virus and the sera obtained
were absorbod with normal CEF cells thoroughly; and for tUs
in vitro euoitralization teost virus from moiwe brains wo
used. In the case of JE viru, rabbits we"' Immwined with
virus from infected mouse brains, and for the Un vitro test,
the C~r-gowu virus in used;, the plaque reduction wasn tented
with CEP celia. For iiaccniza vilus, rabbits were infected
and iwiized with Hota-grown virus and the in vitro test wam
done with the ohorioallantoic membrane.-grown virus using the
CEF mconlayerse

With the above cure taken, the preliminary testa showed
the presence of the cmi antibody for all1 the three viruses
tested. The *scat tift of appearance of the CPS antibody,
its relation to the irinunaig done of virus, the iwww-
obemical. nature of the CRN antibody.' and its specificity are
to be studied in more detail from now, In this study, it
is planned to examine a large nmwber of sera for noiutralizing
antibodies in the presence and absence of compleamet 0 Hence,
a prerequisite to such an experiment was to -establish a simple
neutralization test procedure. This was accomplished in the

12



ease of WEE and JE viruses by the use of the ACS neutraliua-
tion teot, and some preliminary results with WEE virus
indicated the appearance of CRN antibody in an early stae
of the immunizationo A suitable method of neutralization
test for vaccinia virus is now under studyo We now think
that application of the technique of Wallis ot alo (10)
which removes unneutralizablo virus aggrogates by filtration
will enable the use of the ACS test in the case of vaceinia
viruss, too*

Since we have advanced mostly in the study of WM
virus, a discussion can be given as to the serological
reapouse against EE v..rus. Tho guinea pigs 1nwmiz*d with
MM virus showed no HI antibody at the end of one week,
but revealod a sharp increase of HI antibody after 2 weeke
(19). The same sera, however- pointed out a high level of
CRN antibody already at the end of the 2nd week0 This
means that the CRN antibody appeared earlier than HI anti-
bohe 0  In contrast , CF antibody was very low even in late
stages of imtunization, Thusc it may be said that the CRN
antibody is the earliest of all antibodies* Hence, the
detection of this antibody will certainly serve for early
nerodiagnosiao How early the first detectable ' Ae is wst
be determined in the subsequent atudyo Also, whether the
same can be said in the cases nf JE and vaccinia viruses
wme be determined0
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It was planned to examine whether the early serum of animals immun-
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